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substation location and design
substations determined, the average and maximum loads on the
substation may be found as outlined in Chap. XII. To deckle
upon the proper capacity of units to be installed, however, is
largely a matter of good judgment. Since it is now standard
practice to rate electrical machinery for a possible 25 per cent,
overload for 2 hours without overheating, the duration of the
peak load must be studied as well as its magnitude. It must also
be known whether or not there is a possibility of greater loads at
any time during the year and also what the growth in power
demand is likely to be within the next few years. With these
facts in mind it is well to provide for the average power by the
installation of two or more units, usually leaving one unit as a
relay in case of emergency. This relay unit should ordinarily be
as large as the other units in the station in order that it may take
the place of another machine in case of breakdown. Units of
less than 200 kw. are seldom installed and if the average load is
less than this value, the 200 kw. machines are usually run at light
load rather than install smaller units. This procedure involves
relatively large idle relay capacity as well, but the smallest units
are usually less reliable and offer little reserve capacity or inertia
in case of sudden overloads.
In the problem taken for illustration in Chap. XII the average
demand is 69.3 kw., while the maximum demand is 655 kw.
The low average value is due to the fact that during several rather
long periods there is no car on the section and the unit is therefore
running light. Further $tudy of the curve will show that a load
of 130 kw. is maintained for an hour at a time while peaks
of 260 kw. exist for 15 minutes. A 200 kw. machine would
supply the average load and these latter peak loads, but would not
be of sufficient capacity for the peaks of 655 kw. caused by the
simultaneous starting of two cars. A 300 kw. unit would there-
fore be necessary for this station as it could withstand the momen-
tary overload of 100 per cent. This case is a good example of the
necessity of taking the overloads and their duration into account
in such determinations.
Synchronous Converter.—Most substations designed to sup-
ply direct current to a distribution system when receiving alter-
nating current power from a high tension transmission line make
use of the synchronous converter. This consists of a synchron-
ous alternating current motor and direct current generator com-
bined in a single unit with but one frame, one armature and one
 

